Allosteric properties of the 5-HT2 receptor system of the rat tail artery. Ritanserin and methysergide are not competitive 5-HT2 receptor antagonists but allosteric modulators.
We present an analysis of the interactions of 5-hydroxytryptamine (5-HT) and antagonists (methysergide, ketanserin, ritanserin) with the 5-HT2 receptor system of strips of rat tail artery. The mode of action of ritanserin was also studied on strips of calf coronary arteries. 1. Ketanserin competitively antagonized 5-HT-induced effects in rat tail artery with an affinity (pKB = 9.4 nmol/l) consistent with the assumption of an interaction of 5-HT and ketanserin at 5-HT2-receptors. 2. Methysergide reduced to 50-60% the maximum response to 5-HT in rat tail artery. Concentration-effect curves for 5-HT became biphasic in the presence of methysergide with quickly and slowly developing contractions at low and high concentrations of 5-HT, respectively. 100 nmol/l ketanserin completely restored effects of 5-HT depressed by low concentrations of methysergide (less than 10 nmol/l). Higher concentrations of methysergide in the presence of 100 nmol/l ketanserin again depressed the effects of 5-HT. 3. Ritanserin resembles methysergide by causing insurmountable antagonism of 5-HT-induced contractions which can be prevented by ketanserin in both rat tail artery and calf coronary artery. These results are inconsistent with competition between ritanserin and 5-HT for the 5-HT2 receptor. 4. The findings are consistent with the assumption of an interaction of ketanserin and methysergide or ritanserin with an allosteric site near the 5-HT2-receptor. Both methysergide and ritanserin appear to antagonize the effects of 5-HT through an allosteric site which is distinct from the 5-HT2 receptor.